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6.3.3 Temperature Sensor. Thermometer
or equivalent to monitor bath temperature
within 0.1 °C.

7.0 Reagents and Standards

7.1 Fuel. Hydrogen gas (H2). Prepurified
grade or better.

7.2 Combustion Gas. Oxygen (O2) or air,
research purity or better.

7.3 Carrier Gas. Prepurified grade or bet-
ter.

7.4 Diluent. Air containing less than 0.5
ppmv total sulfur compounds and less than
10 ppmv each of moisture and total hydro-
carbons.

7.5 Calibration Gases.
7.5.1 Permeation Devices. One each of

H2S, COS, and CS2, gravimetrically cali-
brated and certified at some convenient op-
erating temperature. These tubes consist of
hermetically sealed FEP Teflon tubing in
which a liquified gaseous substance is en-
closed. The enclosed gas permeates through
the tubing wall at a constant rate. When the
temperature is constant, calibration gases
covering a wide range of known concentra-
tions can be generated by varying and accu-
rately measuring the flow rate of diluent gas
passing over the tubes. These calibration
gases are used to calibrate the GC/FPD sys-
tem and the dilution system.

7.5.2 Cylinder Gases. Cylinder gases may
be used as alternatives to permeation de-
vices. The gases must be traceable to a pri-
mary standard (such as permeation tubes)
and not used beyond the certification expira-
tion date.

7.6 Citrate Buffer. Dissolve 300 g of potas-
sium citrate and 41 g of anhydrous citric acid
in 1 liter of water. Alternatively, 284 g of so-
dium citrate may be substituted for the po-
tassium citrate. Adjust the pH to between 5.4
and 5.6 with potassium citrate or citric acid,
as required.

8.0 Sample Collection, Preservation,
Transport, and Storage

8.1 Pretest Procedures. After the com-
plete measurement system has been set up at
the site and deemed to be operational, the
following procedures should be completed be-
fore sampling is initiated. These procedures
are not required, but would be helpful in pre-
venting any problem which might occur
later to invalidate the entire test.

8.1.1 Leak-Check. Appropriate leak-check
procedures should be employed to verify the
integrity of all components, sample lines,
and connections. The following procedure is
suggested: For components upstream of the
sample pump, attach the probe end of the
sample line to a manometer or vacuum
gauge, start the pump and pull a vacuum
greater than 50 mm (2 in.) Hg, close off the
pump outlet, and then stop the pump and as-
certain that there is no leak for 1 minute.
For components after the pump, apply a
slight positive pressure and check for leaks

by applying a liquid (detergent in water, for
example) at each joint. Bubbling indicates
the presence of a leak. As an alternative to
the initial leak-test, the sample line loss
test described in Section 8.3.1 may be per-
formed to verify the integrity of compo-
nents.

8.1.2 System Performance. Since the com-
plete system is calibrated at the beginning
and end of each day of testing, the precise
calibration of each component is not crit-
ical. However, these components should be
verified to operate properly. This
verification can be performed by observing
the response of flowmeters or of the GC out-
put to changes in flow rates or calibration
gas concentrations, respectively, and
ascertaining the response to be within pre-
dicted limits. If any component or the com-
plete system fails to respond in a normal and
predictable manner, the source of the dis-
crepancy should be identified and corrected
before proceeding.

8.2 Sample Collection and Analysis

8.2.1 After performing the calibration pro-
cedures outlined in Section 10.0, insert the
sampling probe into the test port ensuring
that no dilution air enters the stack through
the port. Begin sampling and dilute the sam-
ple approximately 9:1 using the dilution sys-
tem. Note that the precise dilution factor is
the one determined in Section 10.4. Condition
the entire system with sample for a min-
imum of 15 minutes before beginning the
analysis. Inject aliquots of the sample into
the GC/FPD analyzer for analysis. Determine
the concentration of each reduced sulfur
compound directly from the calibration
curves or from the equation for the least-
squares line.

8.2.2 If reductions in sample concentra-
tions are observed during a sample run that
cannot be explained by process conditions,
the sampling must be interrupted to deter-
mine if the probe or filter is clogged with
particulate matter. If either is found to be
clogged, the test must be stopped and the re-
sults up to that point discarded. Testing may
resume after cleaning or replacing the probe
and filter. After each run, the probe and fil-
ter shall be inspected and, if necessary, re-
placed.

8.2.3 A sample run is composed of 16 indi-
vidual analyses (injects) performed over a
period of not less than 3 hours or more than
6 hours.

8.3 Post-Test Procedures.
8.3.1 Sample Line Loss. A known con-

centration of H2S at the level of the applica-
ble standard, ±20 percent, must be introduced
into the sampling system at the opening of
the probe in sufficient quantities to ensure
that there is an excess of sample which must
be vented to the atmosphere. The sample
must be transported through the entire sam-
pling system to the measurement system in
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